Objectives: The aims of this study were to determine differences in emergency department (ED) use by Native American (NA) children in rural and urban settings and identify factors associated with frequent ED visits.
M
any children receive treatment in the emergency department (ED) for nonemergent conditions that could likely be appropriately treated in a primary care clinic. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] Many factors have been associated with frequent ED visits in adults 3, 10, 12, 14, 16, [18] [19] [20] [21] and pediatric patients, 6, 11, 13, [22] [23] [24] [25] in both urban 8, 14 and rural settings. 7, 11 Children with socioeconomic disadvantage, such as those on public insurance, some racial groups, and perhaps those in urban location, seem to be frequent ED users when compared with non-Hispanic white children on private insurance. 6, 11, 13, 15, 17, [22] [23] [24] Lack of primary care access, residence in close proximity to the ED, visits to the ED in the afternoon or early evening, urban location, younger age, mental health issues, chronic medical conditions, and minority race/ethnicity have all been associated with frequent ED visits. 4, 7, 11, 14, 16, 24, 26 Despite these many reports, ED utilization by Native American (NA) children has not been well characterized. As a racial group, NA patients are often underrepresented or combined with other racial groups, presumably because NA patients often constitute too small a fraction of the study sample to facilitate reliable analyses. [10] [11] [12] 15, 19, 23 Native American children seem to have higher ED utilization rates, poorer health status, and higher infant/pediatric mortality and live in a greater degree of poverty compared with white children and even other minorities. 27, 28 Although modest progress has been made in reducing some disparities, NA children are still less likely to receive necessary preventive care, to have a physician visit in the last 12 months, and to have routine preventive dental care in the last 12 months compared with white children. 29 Because many NA children live in rural areas, it also is not clear how the size of their community might influence ED utilization.
The purpose of our study was to better understand ED utilization by NA children. We hypothesized that (1) NA children would be more likely to visit the ED frequently in rural settings compared with urban and semiurban areas, presumably because of low primary care access and that (2) other demographic and clinical factors associated with frequent ED visits by NA children would vary in rural versus semiurban or urban areas.
METHODS

Study Design and Sample
This cross-sectional study examined all pediatric patients (<18 years old) who visited 6 different EDs in Minnesota and South Dakota from June 1, 2011, to May 31, 2012. Researchers electronically extracted data from each of the 6 participating hospitals' medical records and sent them to a central site where research staff cleaned, deidentified, and merged the data into a single database. Patients who died or were discharged to a correctional facility were excluded (Fig. 1) . Institutional review boards of all participating hospitals approved this study.
There were 2 large urban EDs that are located in metropolitan centers (population ≥250,000). One of the urban sites is located in the neighborhood with the largest concentration of NA in an urban area in the Upper Midwest. Multiple primary care clinics are available to NA patients of all ages in these areas, some of which require no insurance and provide free transportation. The 2 urban EDs are not close to reservations and primarily care for urban NA patients. The 2 midsize urban centers (population 70,000 and 170,000) serve primarily NA patients living in those cities, although both have reservations approximately 40 miles from the ED. The 2 rural sites (population <20,000) are approximately 30 miles from NA reservations.
Outcome Measures and Clinical Definitions
The primary outcome was the number and characteristics of frequent ED visitors. We defined frequent ED visitors as those with 4 or more ED visits in the study period. 1, 15, 19 Secondarily, we examined the characteristics of NA ED visits by rural, midsize urban, and large urban ED location. Patients were dichotomized into those with 1 to 3 versus 4 or more total visits. Previously identified, clinical and demographic factors were assessed to evaluate their association with ED visit and frequent ED utilization.
Other clinical variables were defined using standard definitions where available. We defined chronic disease using the Agency for Healthcare Research and Quality Chronic Condition Indicator software. 15, 30, 31 Patients were considered to have a chronic condition if they had a chronic condition at any ED visit. Patients were assigned the median income for the zip code in which they resided using Truven Health Analytics (Ann Arbor, Mich) data. Median income as a percentage of the national poverty level was used as an estimate of socioeconomic status 32 and grouped as below 200% of the poverty level, above 200% but below 300% of the poverty level, and above 300% of the poverty level for a family of 2 adults and 2 children. The threshold poverty income level for a family of 2 adults and 2 children in 2012 was $23,283. 33 Race was self-/parent-reported at registration, as was sex. Triage level was recorded differently at the participating EDs and could not be compared. For example, whereas most EDs used the 5-level Emergency Services Severity Index, version 4, 34 some used another method, including one that used a 3-level triage system. Insurance type was categorized as private, public, or other. Prepaid medical assistance plans were included in the public insurance category.
We calculated the distance between the patient's residence and the ED from the center of the patient's zip code to the treating ED using SAS (SAS Institute, Cary, NC).The amount of time between each visit was calculated in hours for patients with multiple visits.
Statistical Analysis
Independent variables were selected based on our hypothesized association with ED visits, which was based on previously published studies 2, 6, 7, 9, 11, 13, 15, 35 and available study data. For multiple logistic regression, we included all variables with a significant association with frequent ED attendance using a P < 0.1 in univariate analysis. For the final regression model, we included all variables with a P < 0.05. We examined all variables for an interaction with race and also for an interaction between distance from the ED and rural versus midsize urban versus urban location. Statistical analyses were performed using Stata version 14.1 (Stata Corp, College Station, Tex).
To assess the sensitivity of the original model, we redefined our primary outcome variable to include only visits occurring more than 48 hours after a previous visit 15 and repeated our analysis. We also attempted to account for the influence of hospitallevel characteristics, using a hierarchical model and logistic regression (Stata routine "xtmelogit") , grouping patients by hospital. Finally, racial classification was missing from 21.5% (1327/6182) of the visits at 1 ED. Multiple imputations were used for the missing race values on the basis of the following variables: age, language, insurance, distance from the ED, hospital, and the presence of a chronic condition. We used 20 imputations, repeating our logistic regression analysis for each imputed data set and then combined the results using Stata's Multiple Imputation suite of commands. P < 0.05 indicated statistical significance, and we did not adjust for multiple comparisons in the univariate analyses.
RESULTS
Demographic Characteristics Visits
Our total study sample included 112,746 visits of which NA and white patients constituted 52,797 ED visits and 39,220 patients (Fig. 1) . The 5275 NA patients contributed 8294 visits, and the 33,945 white patients contributed 44,503 visits. There were notable differences among the 6 EDs. The rural EDs and the midsize urban EDs had a much higher proportion of NA pediatric visits compared with the urban EDs (Table 1) . Compared with midsize and large urban EDs, rural location was positively associated with public insurance, income of below 200% of the poverty level (based on median zip code income), and travel of more than 10 miles from the patients' residence to the ED (Table 1) . Rural EDs had lower rates of hospital admission/ transfer and lower rates of most chronic diseases compared with the urban EDs ( Table 1) . Other demographic features of ED visits are shown in Table 1 . *Rural location was defined as population of less than 50,000, midsize urban as 50,000 to 250,000 population, urban as population > 250,000. † Numbers represent % (n) of ED visits with the row characteristic within the column group. ‡ Significant difference (P < 0.001) between sites using χ 2 tests. §
Patients were assigned the median income for the zip code in which they resided. The poverty threshold for a family of 2 adults and 2 children was $23,283 in 2012.
Demographic and Clinical Characteristics of Patients
Some patients had multiple visits overweighting their impact on the findings; thus, subsequent analysis was restricted to patients, instead of visits (Table 2) . Native American patients, especially rural NA patients, differed in several respects from white patients. Rural NA and white patients had lower estimated income than did patients seen at midsize or large urban EDs, but in each location, NA patients had a lower estimated income than did white patients (Table 2 ). Rural NA patients had a higher percentage of patients traveling more than 10 miles to the ED than did white patients (69.4% vs 43.2%, P < 0.001; Table 2 ). Compared with urban patients, rural and midsize urban NA ED patients were more likely than white patients to have asthma and other chronic diseases (Table 2 ). Native American patients had a particularly high prevalence of mental health diagnoses (4.9% vs 1.9%, P < 0.001).
Frequent ED Visits
Multiple visits accounted for 25.7% of all NAs' and whites' visits (n = 13,577/52,797). There were 6030 visits (11.4% [6030/52,797]) by patients who were frequent users (>4 ED visits in the study period). Characteristics associated with frequent ED visitors varied by geographic site and racial group. By univariate analysis, all 3 settings (rural, midsize urban, and large urban) were associated with a higher prevalence of frequent ED visitors among NA compared with white patients (P = 0.029 to 0.001; Table 2 ). Urban NA patients were more likely than either rural or midsize urban patients to be frequent visitors. We did not have sufficient patients to determine if rural and midsize urban NA patients differed in the prevalence of frequent ED visits. A chronic health condition, public insurance, median zip code income of below 200% of the poverty level, rural location, female sex, living within less than 5 miles from the ED, and age younger than 1 year were all associated with frequent ED visits by univariate regression (Table 3) .
Multiple regression analysis largely confirmed the univariate analysis; however, there were site differences (Table 3) and 2 significant interactions (Figs. 2A, B) . By multiple regression analysis, frequent visitor status was associated with NA race, age younger than 1 year, public insurance, female sex, and residence less than 5 miles from the ED (Table 3) . Estimated income was not a significant predictor of frequent visits when insurance status was included. After adjusting for covariates and interactions, NA race was associated with a higher predicted probability of being a frequent ED visitor at urban and rural locations, but not at the 2 midsize urban EDs (Fig. 2A) . Chronic conditions increased the odds of being a frequent visitor, among both white and NA patients, but had a smaller effect in the case of NA patients (Fig. 2B) .
Sensitivity Analyses
We performed 3 sensitivity analyses to assess our findings with regard to frequent ED visitors. First, patients were recategorized as frequent visitors after excluding repeat visits to the ED that occurred at less than 48 hours from the initial visit. This reduced the number of frequent visitors from 1179 to 1006. There were no differences in significant associations, including the interactions. Second, we repeated our model analysis using each site as a hierarchical variable. There were no changes in significant associations or interactions. Finally, there was 1 site that had 21.5% of racial classifications missing. We performed multiple (20) imputations of the missing race values and then repeated the original analysis. Again, there were no changes in significant findings or interactions.
DISCUSSION
Our findings on ED utilization by NA patients emphasize the challenges facing NA children seeking care at an ED, especially those who live in rural areas. More than 90% of rural NA patients lived in households with incomes below 200% of the poverty level, and almost 70% traveled more than 10 miles to reach the ED (Table 2) . Despite their longer travel distance to rural EDs, rural NA patients were more likely to be frequent ED visitors compared with rural white patients (Table 3) . This suggested limited primary care access for NA children and/or the parent's/guardian's belief that the patient needed urgent care. Between 1 in 14 and 1 in 40 NA patients presented to a rural ED with a mental health diagnosis (Table 2 ). Interestingly, rural NA patients had a lower prevalence of asthma and any chronic disease compared with NA patients presenting to an urban ED (Table 2 ). This could represent underdiagnosis or relocation to seek care for a child with chronic illness. Rural NA ED patients were hospitalized less often than urban NA ED patients. This may be partially explained by a higher prevalence of chronic disease in urban than in rural NA patients or a greater tendency to treat rural patients on an outpatient basis. All of these findings highlight the very significant health and care challenges that NA patients face in rural, midsize urban, and urban areas.
Previous work has shown that rural NA patients carry a high burden of injuries and illness compared with those living in urban areas. 28, 36, 37 Our findings confirm and help to characterize that burden. Native American children living in rural areas may also be served by the Indian Health Service (IHS) facilities. 38, 39 It has been reported that some IHS emergency medical services may lack the resources to treat pediatric patients. 38, 39 This might force NA children to visit emergency rooms of non-IHS facilities and travel long distances to obtain needed emergency care. Although regionalization might improve the availability of services, 40 travel distances might not improve. Our finding of a high proportion of ED visits associated with mental health conditions in all NA patients compared with whites was similar to the observations of others. 35 Higher proportions of NA patients were frequent ED visitors compared with white patients at rural, midsize urban, and urban EDs (Table 2) . Urban location had the highest prevalence of NA frequent ED visitors (Table 3) . However, in multiple regression analysis, there was a significant interaction of race and location such that at midsize urban EDs NA race was not statistically associated with a higher predicted probability of being a frequent ED visitor ( Fig. 2A) . We also found an interaction between race and chronic disease indicating that chronic disease was less likely to predict frequent ED visits in NA than in white patients (Fig. 2B) . Taken together, these data suggest that availability of primary care access, chronic disease, distance of residence from the ED, and other factors influence the frequency of ED visits by NA patients.
Common characteristics among frequent ED users at all locations suggest opportunities for intervention, primarily through better access to consistent primary care. The highest odds for being a frequent ED visitor were associated with public insurance, age younger than 1 year, proximity to the ED, NA race, and chronic disease. Perhaps, interventions directed at first-time mothers, whose neonates and infants have increased ED utilization, 13 would provide reassurance and guidance for their children's first-year illnesses without attending the ED. The weaker association of chronic disease and frequent ED visits in NA compared with white patients (Fig. 2B ) is concerning and might mean that NA patients are not receiving sufficient care. Previous reports have shown that primary care access has not improved over recent years for most NAs. 41 Taken together, our findings suggest that NA patients might not be receiving needed care, despite frequenting the ED.
However, simply providing more primary care access may not reduce frequent ED visits. 8, 14 Many NA patients harbor a deep distrust of health care institutions, more so than white patients. 42 Therefore, there may be emotional barriers to establishing a consistent source of care. Furthermore, some parents may not distinguish between their child's serious and less urgent conditions, perceiving an illness as severe that ED personnel would assess as minor. 1, 2, 6, 9, 19, 43, 44 This further suggests that assessing health literacy, providing care navigation, and improving health care education might lead to more appropriate ED use. 21, 45 To address many of the inconsistencies of care will require a thoughtful, culturally sensitive approach to care.
Strengths
This multicenter study had several unique features. First, our study reports one of the largest numbers of NA pediatric ED patients (5275 children and 8294 ED visits) that we have found. We accrued sufficient NA patients to assess their ED utilization apart from other racial groups. Second, we included patients treated at rural and midsize large urban hospital EDs, which we believe provides a more complete picture of NA ED utilization and makes our results potentially generalizable to a large number of EDs. We also examined both clinical and demographic factors associated with ED attendance, such as income, distance of residence from the ED, and the presence of chronic disease.
Limitations
Our data come only from EDs in the Upper Midwest, and results from other regions might differ. We were limited to the potential covariates that were present in our electronically extracted data. Our data include only ED returns to the same institution. Other authors have documented that frequent ED utilizers may visit more than 1 ED. 4 Without data from all EDs in our region, it is likely that we have underestimated the number of frequent ED visitors. Race classification was missing from 21.5% of ED visits from 1 hospital, but we were able to use multiple imputations to partially compensate for the missing data.
CONCLUSIONS
Our study suggests that NA children have greater challenges than whites obtaining care in rural areas. Native American children were more likely to be frequent ED visitors, despite having FIGURE 2. Predicted probability graphs illustrating the interaction between race and chronic disease (A) and race and ED location (B). Along the y axis is the predicted probability of being a frequent ED visitor (>4 ED visits in the study period). Along the x axis are the categorical values of ED location (rural/midsize/urban, A) and chronic disease (yes/no, B).
to travel farther from their residence to the ED and greater poverty. Native American children visiting rural and midsize urban EDs had a much higher prevalence of mental health problems than whites. Additional efforts to provide both medical and mental health services to rural NA are urgently needed.
